The relationship between plasma free fatty acids and liver mitochondrial function in vivo.
P/O ratio, state 3 and 4 respiration rates, and acceptor control index (ACI) were assessed in rat liver mitochondria following an overnight fast and single bout of treadmill exercise of 30-180 min. P/O was unaffected by fasting and 30 min of exercise; however, ACI was reduced because of an increase in state 4 respiration. Fasting, followed by running for 1 h or more decreased P/O approx. 40% and ACI by 50%, an effect that could be attributed to a reduction in state 3 respiration. The decrease in P/O was reversed 15 min after the cessation of exercise, whereas ACI remained depressed. All these functional alterations were mimicked by incubation of isolated mitochondria with palmitate and reversed by washing them with albumin. No direct correlation between plasma free fatty acids and the alterations in mitochondrial respiration was apparent. These data demonstrate that the decrease in the normal coupling of oxidation and phosphorylation in liver mitochondria produced by fasting/exercise is reversed rapidly in vivo. Furthermore, it is apparent that, if fatty acids act as a regulatory agent under these conditions, they do not do so solely on the basis of their plasma concentration.